Three trials involving 513 exotic crossbred steers were conducted to determine the effect of zeranol implanting in the suckling and growing phases on subsequent feedlot performance and carcass characteristics. Treatments were 1) unimplanted control, 0000; 2) implanted twice in the finishing phase, 00II; 3) implanted in the growing phase and twice in the finishing phase, 0III; 4) implanted in the suckling phase and twice in the finishing phase, IOII; 5) implanted in the suckling and growing phases with a single implant in the finishing phase, III0; and 6) implanted in the suckling and growing phases and twice in the finishing phase, IIII. Implanting in the suckling period did not significantly affect preweaning gain. Implanting in the growing period produced a treatment x trial interaction (P < .05), but zeranol increased gains by an average of 8.4% over the three trials. Growing period gain was not influenced by implanting during suckling. Implanting twice during the finishing period increased gain (v < .05) over unimplanted and III0 steers. Finishing gain was not influenced by previous suckling and(or) growing implant treatment. Lifetime ADG of steers was increased (v < .05) by all implant treatments compared with unimplanted controls. Zeranol tended (p --.14) to improve feed conversion in the finishing phase. All implant treatments increased hot carcass weight (P < .05), and all but III0 reduced fat deposition, as indicated by lower quality grade (P < .05). Other carcass characteristics were not significantly affected by treatment. These trials demonstrated that implanting in the suckling and(or) growing phases of production did not reduce performance in the finishing phase.
I ntroduction
The anabolic effects of implants with estrogenic activity have been well documented in the suckling (Lewis et al., 1978; Ralston, 1978; Lamm et al., 1980; Simms, 1984) , growing (Perry et al., 1970; Sharp and Dyer, 1971 ) and 1Contribution Number 88-201-J from the Kansas Agric. Exp. Sta. Appreciation is expressed to International Minerals and Chemical Co. for finiancial support of this study.
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6 Garden City, KS. Received November 30, 1987 . Accepted May 31, 1988 finishing (Perry et al., 1970; Sharp and Dyer, 1971; Borger et al., 1973) phases of beef production. However, few studies have evaluated the effects of previous implant treatments on subsequent performance. Furthermore, results from earlier studies have been inconsistent. Laudert et al. (1981) found that implanting suckling calves did not reduce gains during the growing or finishing phases, but implanting during the growing phase reduced finishing ADG. Conversely, Mader et al. (1985) found that implanting suckling calves had no effect on weight gain during the growing phase but reduced finishing gain. Those authors also reported that implanting during the growing phase did not reduce finishing ADG. Our studies were designed to determine the effects of sequential implanting of steers with zeranol during the suckling, growing and finishing phases of production.
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Materials and Methods
Three trials were conducted involving 513 Charolais and Simmental crossbred steer calves. At branding, spring-born calves 1 to 3 mo old were assigned randomly to control or implant treatments. During the suckling phase, cows and calves grazed typical western Kansas native pastures consisting predominantly of blue grarna, buffalograss, sideoats grama and little bluestem. In Trials 1 and 2, calves were weaned in the fall, weighed, transported to a feedlot and backgrounded for 30 to 60 d before starting the growing phase. In Trial 3, the calves were weaned in the fall, weighed and placed directly on a growing ration. Upon arrival at the feedlot, all calves were vaccinated against viral and bacterial diseases and treated for internal and external parasites. During the backgrounding and growing periods, calves were fed standard corn silage-based diets formulated to meet or exceed National Research Council (NRC, 1984) nutrient requirements.
At the start of the growing phase, calves were assigned by suckling treatment and herd of origin to final treatment groups, as shown in Table 1 , and implanted accordingly. Zeranol (36 rag) implants were used throughout the trials. At the start of the finishing phase, calves were allotted uniformly within each trial to pens of 5 to 10 head to allow measurement of feed conversion. Replicate pens of calves in all implant treatments were fed isonitrogenous, high-concentrate diets (NRC, 1984) containing different grain sources ( Table 2) .
Number of calves, lengths of the growing phase (d), the finishing phase (d) and overall trial length (d) were 195, 59, 121, 397; 193, 63, 147,453; and 125,142, 126,483 for Trials 1, 2 and 3, respectively. Reimplanting in the finishing phase occurred after 56 d in all trials. Carcass data were collected 24 h postslaughter at a commercial packing plant.
Data were analyzed using the GLM procedure of SAS (1982) . Model effects included implant treatment, trial, herd of origin and all interactions. Analyses of variance were conducted with animals and pens as experimental units. Both analyses resulted in similar conclusions. Data presented are from the individual animal analysis, with the exception of feed/gain and DMI. The least significant difference procedure was used to separate means when bcontained either 100% wheat, 67% wheat and 33% sorghum grain, 33% wheat and 67% sorghum grain or 100% sorghum grain.
CContained either 90.5% dry rolled corn or highmoisture sorghum grain. dcontained either 100% dry sorghum grain, dry corn or high-moisture sorghum grain.
ANOVA indicated statistical significance. Orthogonal contrast analysis was used where appropriate.
Results and Discussion
Implanting with zeranol did not significantly improve ADG of our suckling steer calves (Table 3) , in contrast to results of Lamm et al. (1980) , Laudert et al. (1981) and Ritchie et al. (1987) . However, Mader et al. (1985) reviewed numerous field trials with zeranol implants in suckling steer calves and noted variable results.
Although it is likely that response to an estrogenic implant in suckling calves is influenced by such factors as growth potential, level of nutrition (Rumsey and Hammond, 1984) and the level of hormonal activity in the forage, as well as by interactions of these factors, the limited research evaluating these factors has not shown any clear relationships. Ritchie et al. (1987) obtained comparable implant responses in suckling steer calves of four breed groups, and Laudert et al. (1981) found similar implant responses in two breed groups with different growth potential. Lewis et al. (1987) reported that implanted suckling calves responded more favorably to additional milk than unimplanted calves. Calves with high growth potential, such as those in our trial, may not have responded to implantation because their rate of gain, limited by forage nutrition and maternal milk flow, was well below their genetic potential. The interaction between rate and composition of gain and implantation in suckling calves certainly warrants further investigation.
Zeranol-implanted calves gained 3.2% faster (P < .05) during the combined suckling and backgrounding periods utilized in Trials 1 and 2 ( Table 3 ), suggesting that the effect of the suckling implant carried over into the backgrounding period. Gill et al. (1986) observed a similar result in fall-born calves, with the growth-promoting effect of a suckling implant extending beyond weaning. Mader et al. (1985) reported similar results.
The postweaning growth-promoting activity resulting from zeranol implanting during the suckling phase is difficult to explain, especially when there was no gain response during the suckling phase in the work of Mader et al. (1985) or in our trials. However, an implantmediated growth response apparently was still occurring some 150 to 200 d following implan- aunimplanted (0) or implanted (I) in the suckling and growing phases, respectively. bAverage performance of treatments O0 and OI (unimplanted) and treatments !0 and 11 (implanted). CTrials 1 and 2 included a 30-d to 60-d backgrounding period prior to the growing phase. defvalues with different superscripts in the same row differ (P < .05).
tation; this generally is considered in excess of the normal zeranol implant payout, suggesting some metabolic carry-over effect attributable to the suckling implant. Because there was a significant trial • treatment interaction for ADG in the growing phase, results from each trial are shown separately in Table 3 . In Trials 1 and 3, growing phase implantation increased gain; however, in Trial 2 all implant treatments produced similar calf gains. When all three trials were combined, calves receiving an implant in the growing phase gained 8.4% faster (P < .05) than unimplanted controls, in agreement with previous research (Sharp and Dyer, 1971 ; Laudert et al., 1981; Mader, 1987) .
Suckling implant treatment negatively influenced (P < .05) ADG in the growing period in only one (Trial 1, 00 vs I0) of six possible comparisons in the three trials (Table 3) . When all three trials were combined, suckling implant treatment did not influence (o > .05) ADG during the growing phase, in agreement with the results of Laudert et al. (1981) . Weight gain from branding to the end of the growing period was increased 3.4% (P < .05) by implanting in both the suckling and growing phases compared with unimplanted controls. During this same time period, ADG of calves receiving an implant either in the suckling or growing phase, but not in both, were intermediate and did not differ (P > .05) from the other implant schedules. Therefore, it appeared that suckling and growing phase implant responses were small but additive.
Steer performance during the finishing phase is shown in Table 4 . All finishing reimplant treatments resulted in greater (P < .05) weight gains than unimplanted controls. However, steers not reimplanted during the finishing period were intermediate in ADG and did not differ (e = .06) from unimplanted controls. These results document the need to reimplant with zeranol during finishing periods longer than 120 d. Finishing ADG was not significantly influenced by suckling and(or) growing implant treatment, in agreement with the results of Laudert et al. (1981) and Lewis et al. (1987) . Although Mader et al. (1985) reported that suckling implantation reduced finishing gain, most studies have shown little, if bstandard errors for feed/gain and DMI are based on analysis on pen basis. All other SE are based on analysis with individual animals as the experimental unit. c5 = Average Select, 6 = High Select, 7 = Low Choice, etc.
defvalues with different superscripts in the same row differ (P < .05).
any, reduction in the magnitude of the feedlot implant response resulting from implantation during the suckling phase.
In our trials, growing phase implantation did not reduce subsequent finishing performance, in agreement with Mader et al. (1985) and Mader (1987) , but in contrast with Laudert et al. (1981) . Thus, most research has found that implanting steers during a growing or backgrounding period does not reduce the implant response during finishing.
Lifetime ADG was increased (P < .05) by all implant combinations used in these trials (Table  4) . Furthermore, final weights were increased by an average of 23 kg or 4.4% over unimplanted controls in all treatments in which cattle were reimplanted during finishing. The results compared favorably with the data of Mader et al. (1985) , who found that steers receiving three implants during their lifetime were 34 kg heavier at slaughter than steers that were not implanted.
Total gains from branding to slaughter were similar for steers receiving two, three or four lifetime implants (Table 4 ). This result made suckling and growing implantation of questionable value, considering lifetime growth response. However, a suckling growth response to implanting was not observed in our trials, in contrast to other reports (Lewis et al., 1978; Ralston, 1978; Lamm et al., 1980; Simms, 1984) . Furthermore, the length of the growing period was relatively short in Trials 1 and 2, which reduced the impact of growing phase implantation on lifetime gains. Feed conversion in the finishing phase tended (P = .14) to be improved by implantation, which is consistent with previous reports (Laudert et al., 1981; Mader et al., 1985) .
Carcass data for the three trials are summarized in Table 4 . Hot carcass weights were increased (P < .05) an average of 4% by all implant regimens compared with controls. Quality grade was reduced (/' < .05) for steers reimplanted in the finishing period, which disagrees with the work of Borger et al. (1973) and Mader et al. (1985) . However, Basson et al. (1985) also reported a reduction in quality grade for steers reimplanted in the finishing phase. Quality grade of steers receiving only one implant in the finishing period was similar to that of controls. The reduction in quality grade effected by reimplantation was particularly interesting because neither external fat nor kidney, pelvic and heart (KPH) fat were reduced significantly. Several workers (Prior et al., 1978; Basson et al., 1985) have reported a reduction in KPH as a result of implantation in the finishing period. Implant treatment did not significantly affect dressing percentage, yield grade or ribeye area.
Results of these three trials indicated that implanting suckling calves ~tid not reduce gains in either the growing or finishing phases of production. Similarly, implanting in the growing phase did not reduce finishing gains. These trials also verified the positive impact of implanting on lifetime performance, because steers receiving four implants were 25 kg heavier (P < .05) at slaughter than control steers.
